Aerosol penetration and mucociliary transport in the healthy human lung. Effect of low serum theophylline levels.
The effect of theophylline on the penetration of an inhaled radioaerosol in the lung, bronchial clearance, and tracheal mucociliary transport rate (TMTR) was investigated in 13 healthy volunteers. Following a randomized, double-blind, crossover protocol, subjects ingested 4 mg/kg twice daily of theophylline or placebo for three days which resulted in stable, low therapeutic serum levels. Aerosol penetration, assessed by the skew of the initial distribution of lung radioactivity, was more peripheral (p less than 0.025) with theophylline, indicating bronchodilation that was not detectable by standard pulmonary function tests. The TMTR increased in ten of 13 subjects after theophylline, but not to a significant level. Bronchial clearance was not significantly different with theophylline despite the longer clearance pathway created by the increased peripheral aerosol deposition. This finding suggests that mucus transport rates in the intrapulmonary airways were increased by theophylline.